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"Phe invention described herein may be manufactured 
‘and used’ by or for the Government of the United States 
of America for governmental purposes without the pay- 
“ment of-any royalties thereon or therefor. 

“This invention ‘relates to-rockets and more particularly 
‘to improvements in stabilizing fins for same. 

One of the objects of the invention is to provide a novel 
multiple fin ‘construction for a rocket which permits 
launching of the rocket through a launching tube with 
‘the ‘fins in folded position. 

“Another object is to provide a'novel folding fin and ex- 
“haust nozzle construction. 

Another object is'to provide novel: mechanism for con- 
‘jointly actuating the fins to their extended positions, uti- 
Jizing the pressure in the rocket motor reaction chamber. 

‘Another object is to actuate the fins to their extended 
positions ‘by a fin opening force resisting an acceleration 
force, both"of which are proportional to the rocket motor 
reaction chamber pressure. 

Another object is to.provide a folding fin construction 
which may ‘be readily employed in rockets of relatively 
small calibre. 

Another -object is to provide a ‘simplified folding fin 
'construction which may be ‘economically mass produced. 

Other objects and many of the attendant advantages of 
this invention will be readily appreciated as the same be- 
‘comes better understood by :reference ‘to the following 
*detailed description when considered :in:connection with 
‘the ‘accompanying drawings wherein: 

Fig. 1 is a longitudinal.cross section of one form of 
rocket nozzle and fin construction, showing the fins in 
folded position,-taken -on line 1--1, ‘Figs. 3 and 4, por- 
“tions: being ‘broken -away -and -other ‘portions omitted; 

Fig. 1A is a fragmentary view similar to Fig. 1, show- 
ing the fins in extended position; 

Fig. 2 is a section taken on line 2—2, Fig. 1; 

Fig. 3 is a rear elevation as viewed from plane 3—3, 
Fig. 1, a portion being broken away; 

Fig. 4 is an enlarged side elevation of a detail, viewed 
in the direction of arrow 4, Fig. 1; 

Fig. 5 is a section taken on line 5—5, Fig. 1; 

Fig. 6 is a section taken on line 6—6, Fig. 1; 

Fig. 7 is an enlarged side elevation of a fin retainer 
shown in Fig. 1; 

Fig. 8 is a rear elevation of Fig. 7, as viewed in the 
direction of arrow 8; 

Fig. 9 is a section taken on line 9—9, Fig. 8, showing 
the retainer associated with fragments of the fins, por- 
tions of the latter being broken away; 

Fig. 10 is a rear elevation of an alternative form of 
the invention; 

Fig. 11 is a fragmentary section taken on line 11— 11, 
showing a fin in folded position, and 

Fig. 11A is a section like Fig. 11, showing a fin in 
extended position. 

Referring in detail to the drawing, and particularly 
Figs. 1 to 9, the subject of the invention comprises a 
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cup-shaped member 20 which is secured to the rear end 
of a rocket motor tube 22 in any suitable manner, this 
member forming ihe rear.closure for the. rocket motor 
and also a support for a plurality of angularly spaced 
nozzles 24, 24a, 24b,.24c. A-collar 26 is secured to 
member 20 by a plurality of screws 28 and is provided 
with equiangularly spaced slots 30, 30a,-30b, 30c which 
receive, respectively, the base portions, 32, 32a, 32b, 32c 
of fins 34, 34a, 34b, 34c. As best shown in Figs. 1, 2 
and 4, a pin 36, supported in aperture in member.26 and 
extending through an aperture in base portion 32.of fin 
34, pivotally supports the-latter on the rocket for move- 
ment in a plane.passing through the longitudinal axis of 
the rocket. As will be apparent, fins 34a, 34b, 34c. are 
pivotally connected to member 26 in the same manner 
by. pins 36a, 36b, 36c, respectively. EL | 

A cylinder 38 is rigidly affixed to the-center of mem- 
ber 20.and slideably carries a-piston 40 therein to one 
end of which is rigidly affixed a cruciform member 42 
having -projecting fingers 43, 43a, 43b, 43c. As best 
Shown-in Fig. 2, member 42 is shaped so that-it may slide 
in the spaces between the-various nozzles. A cap 44 hav- 
ing apertures 46 extending therethrough is disposed on 
the inner end of the cylinder. The piston is provided with 
a frustoconical portion 48 and the cylinder is provided 
with a bore 50 of similar shape, the purpose of which 
will subsequently appear. 

The fins are of uniform width and-uniformly decrease 
in.thickness from their forward or base portions toward 
their rear or tip ends. .The side faces are beveled so that 
the leading and trailing edges are generally knife shaped. 
‘As best shown in Fig. 5, the base portion of each fin is 
provided with a thinned portion 52 which may be -dis- 
posed in the space between adjacent nozzles. The front 
surface of this portion forms a camming abutment against 
which an associated projecting finger-of member 42 may 
engage. - 

As best shown in Figs. 1, 7, 8 and 9, the fins are pro- 
-vided with -notches .54 which receive a resilient circular 
wire member 56 which is disposed in a circular groove 
58 in a fin retainer member 60. This member is also 
provided with four equiangularly spaced notches-62, each 
of which receives.a rear portion of a fin tip. As best 
Shown in Figs. 1 and 6, a notched rubber disk .64 is dis- 
posed between the various fins and urges them outwardly, 
this urge being resisted by wire. 56, engaging in notches 
‘54, thus preventing unauthorized outward movement of 
the fins. Member 60 is constructed-of electrical. insulating 
material and is provided with a metallic coritact 66. One 
end of a lead wire 68 is connected to this contact, the lead 
wire being trained through an aperture 70 in member 64 
and thence through one of the nozzles where its other 
end (not shown) connects with one end of a bridge wire 
of a squib disposed within the rocket motor, the other 
end of the bridge wire being grounded to the motor. 

In the operation of the invention so far described, the 
rocket is disposed within a launcher tube which is slightly 
larger in diameter than the rocket. When the rocket is 
to be launched an electrical potential is applied between 
contact 66 and the rocket tube which causes current to 
flow through the bridge wire of the squib firing the latter 
and igniting the propellant charge in the rocket motor. 
'The nozzle blast blows away fin retainer 69, and the pres- 
sure in the motor forces piston 40 and member 42 rear- 
wardly thus tending to cam the fins outwardly. The tube, 
however, restrains this motion and the fins ride against 
the tube until the rocket has passed through its forward 
end. At this point, with the tube restraint no longer 
present, the piston moves to its rearward limit position, 
as shown in Fig. 1A, actuating the fins to their outward 
flight positions. Tapered portion 48 of the piston jams 
and locks in tapered bore 50, preventing retrograde move- 
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` | ment of the piston during rocket decelerations. The fins ` 


“are retained in their flight position, as shown in Fig. 1A, : : 


“during rocket acceleration, since they' tend to return fo ` 
1111. their folded position under urge of acceleration and aero- 
“| dynamic drag forces. During rocket deceleration: they | 
` ` still retain this position due to aerodynamic drag thereon. `: 


The ‘construction illustrated in Figs. 10, 11, 11A. is in 


í ` í all essential respects the same as that previously described, - 
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gles formed in said rear wall and projecting rearwardly 
‘therefrom,’ a piston mounted. in a cylinder formed inte- 
grally ‘with: the rear wall of said closure member and.: 
` extending forwardly therefrom, said: piston being movable 
` in said cylinder by gas pressure within the rocket motor 
‘and having a portion thereof extending rearwardly through; : 
' said rear wall, a plurality of: outwardly radially. project- 


:: Hing fingers each secured to said extending portion of said 
piston for actuating said fins, said fingers being in inter-. 


` the principal difference being in the manner in which the. 


`! fing are cammed to open position. In the construction 


l: so far described the rear surface 45 of a finger of mem, ': 
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: ‘ber 42 engages surface 47 on a fin forcing the latter oüt- : : : 


wardly until the parts move to the position shown in 
i:i Fig. 1A wherein corner 49 of a fin engages the outer sur- 


face 51 of the finger. With this construction, the lever. 


arm acting to rotate the fin is relatively short. In the 


construction shown in Figs. 10, 11 and 11A, a fin con-: 


15: 


tacts member 142 at a greater distance from the pivotal. i 


Urocket, a plürality:of fins pivotally mounted on the rear 
: wall of said: closure: member for angular rotation: from 


tion, each of said fins having an exposed lateral surface 
on the forward end thereof, and an actuator for said 
pivotally mounted fins interposed between the end wall 
of said closure member and the lateral end surface of 
each of said fins for abutting engagement therewith, and 
means operated by the internal gas pressure of said rocket 
motor for transmitting longitudinal movement to said 
actuator, the said actuator having slidable abutting en- 
gagement with the end surface of said fins whereby to 
cause the angular rotation of said fins about said pivot to 
decrease with the longitudinal movement of said actuator. 

2. In a foldable fin stabilized rocket, a cup shaped 
member adapted to be secured to the rear end of said 
rocket and having a rear wall, a plurality of exhaust noz- 
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digital relation with the projecting portions of said nozzles, |. : 
“each of said fingers having a lateral rearwardly exposed 


forwardly facing surface in abutting relation with the said `: 
lateral surface of a respective one of said fingers, the for- ..:. 


wardly facing: surface: of said fins being adapted to be 


.: slidably and:cammingly engaged by said camming corner . 
whereby the angular rotation of said fins decreases with |... | 
the linear rearward movement of said fingers in rotating ` 
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said fins about said pivot from a:rearwardly 
tion to a:forwardly open position. 


3. The combination described in 


wing a 


folded posi- >. <; 


‘by the outer end surface of said finger near the end of 


"travel thereof to lack said fins against retrograde. move-. ; ;: 


85 


` à rearwardly folded position'to a forwardly open posi- ` 


45 


ment during the flight of said rocket... ©. 


4. The combination described in claim 3, wherein sai 
piston is further modified by the addition of means for. 


jamming ‘the ‘piston in the cylinder when the. piston ba 
moved to the rearward limit of its motion. :;; i; 
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